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1020010003422 #^ ^^>: 2001/12/21 

e^*V ^ 7fl Al^ 

4. ^°\) ^ ^# 5E^*Kr ^ ^ n ^3 

<3^M1 ^11- ^^JI*} ^ cfl^V ^^-ol zSjsfl ^ cfl# 

*Rr <a^; ^8*1* ol-g-^M €^ 3> *q*l| ^# tfl# 
£ 1 
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1020010003422 #^ <a* r : 2001/12/21 

7 -^l ^ ^ ^ {Apparatus and method 

for extracting object based on image feature matching} 

£ 1^- ^ ^*!r zJjSfl ^# u>^tb oil ofl 

£ 2^ ^ l^ofl 3*11 ^# Hl-^tb ^HH -&3L-f*> 

£ 3^r £ 2ofl^ tifl*l ol 7J1^ ^ c^cq ^^j. 

5L 4 (a) ^ (b)^ ^ <^M1 ttUL-g. -g.^ afl-i- q-^vfl 

i=r. 

£ 5tt £ 4(bH rfl*> 91^*3 M-Er^^f. 

^ 6 (a)~(c)^ <££\ £r^el rfl^> cg^o) 

£ 7 (a)~(c)^ ^ <$^2\ &lkQ ^^^1 ^71- 7J}^ rfl^V <^^^ 

^ ^ ^-fofl til in °- 311- i-fHfW. 

JE 8 (a) ^ (b)*r 3isf zHl 14s. tilm ^^o) ^ 

36-4 



1020010003422 ^ 2001/12/21 

£ 9£r ^ ^# tfl# <3##3 ^1- i^-Ef^. 

£ 10^ An ^% tfltf <3#1-*1M A^} ^# 3*r* M-^^n}. 

^1 e^tb ^# ^ H IMS 4| ^Jrtt ^H^. 

^(Motion based extraction), A^\ °l-8-*rfe- ^ 

(Feature based extraction) ^ ^ iSS^Ht °l-§-tr n^'fcH ^tr 

#^ t^S ^€ ^ ^I^S, <3^#7J:^ oj-g-tr -g-*| 

^ ^ ^# H o Vl 3( frame difference, ^l^ltfl, US5500904, US5109435)£r Sl^tr 

wfl^^ *I|7H ^tr (background subtraction, ^l^tfl, US5748775)£r 

^ £^ *}tm ^5r» ^~8-*V^ tifl^ ^-€^>31, wfl^g 

(motion analysis, US5862508)£r -§-^°l^ Tfl^cq o_s. ^s). i£f 
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1020010003422 2001/12/21 



<14> 7 »^o) -g-^lo]^- o]-g-*V wj-^^- <3^H 2jg$ 7_fl*fl 

^8- ^£7> nfl-o 3. ^VoflA^ ^-g-§>7l7> $£l5}-t}. 

(template matching, <$)QVi\, US5943442H Sitr ^#s>jix> ^ 

5)^ ^-1: ^#*H 7 -9*H ^^^-S. ^*Rr l^lt}. o] « 0 >^^. 7ji^o) 3 

^*>€4. ^ ^^(rnulti -value thresholds, ^l^tfl, US5138671)!- 
AV-g-^H ^^11# ^#*K=r «<H^ ^-71 ^ ^« ^ 

*1» ^R-^H ^Mi, ^^^-5. 7>^*>^ w<H4jl^ wfl^ 
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1020010003422 #^ 2001/12/21 

<i7> oi^-^v ^ 7 )it*A ^Mlfe. S-*H3* «B^*>7l ^«fl 

<8 3-i: 3* 3*113 <33 ^#°1 7>¥$ 3*11 ^# 

^ *!-§-] 

<18> >y-7l sj-^ll- o]i=L 7l <$*}cq t <%^0-3.^B\ 3*ll# ^#*}£f % V ^<H1 ^t!r 

3*11 ^# 

<19> 3*11S 2.f-£Rr ^3 °§<# S H ^3 <8<H1 5Lf"€ 3*11» ^#^>J17l- 

s}^ tfl^ <8#sl 3*11 ^# tfl>8- <g## <y^*Rr °§^r <$n^; 

CgO^^O} <^ S.^^ ^^-ofl 0}*fl 7jj*fl ^ tfl>£ <3^MH3 ^O]^ 7 fl^ 

<8^£| ^*fl -B-?-* W^tt ^ 3*11 <m -S^; ^ ^€ ^3 cg^-jz]. 7jj 
*ll ^^°1 €r^Rr 7 A°-S- Q&s) &*t& 3*11 tfl^- cg^-si ^ ^4 ^ 
tifl^i ol-8-*V^ ^ 3*11 ^^-i: ^*Rr 3*11 °m 

<20> # 7 ] rfs. o] = 7 1 o^}a} ( ^VO^Bl 3^]# ^#*Kr ^°11 

<^V 3^)1 U-^^r, 
<21> ( a ) 3^1» If5}^ ^ cg^V ^ ZL ^5] cg^-ofl 3^1« 

^ tfl^ <>§^<?1 3*11 ^# tfl-S- <£^M- <a3*Hr #71); (b) <8tf ^*1# 
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1020010003422 <a*}: 2001/12/21 

^ -R-^S #31; ^ ( c ) ^M<£, ^ 

<23> £ 1^. ^. ^<H1 ojtl: 7 -3*fl ^# wf^t!: ^HH ^ 

<H, ^3^(100), ^ 3*11 1^-^(120) ^ 3*fl ^^-^-(140)1- 

3.^th=h y>^- 3)^1- Til, ii 7fl^l <3<* i§^-f-(120)^ ^ 31 ^Pf 

(122), ^>^(124), 3*A ^«.(i26), ^-^(128) * <3<3 ^ 

^-(130 )«- 3*11 <g<3 ^^-(140)^ <?I^ « 7fl^Pf(142), cfl-§- 

3#^(144) ^ -B-a>£ 7l]^(146)# i^-^Vnf. 
<24> £ 2^ S]*V 3*11 ^# «o v ^ y>^"^*l- 

mojcf. £21 %^*><^ i H 7fl^] ^ ^*1^ ^ 

<25> c^V ^^«-(100)^ ^<Mr5. 3*11* 5L^*Kr ^ ^ H 

^1200^:^1). 

3« ^#*fJl^ tfltf <3#(°1«MM, '3*11 ^# £fl# ^^1^ 
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1020010003422 2001/12/21 

^l* ^3 (blue screen) afl^o s ^ f^sl ^^^l^M- 

, *<8^HM *N7} i+E^b <3s^ SEfl^^l <S^§- ^tr ¥ 
3-f S^ofl tflsfl o§# €3 7] ^ ol-g-^H 7 « «8 3*r afl^ ^^H ^r^^ 

*i*fl tfl# ^ ^#7l^ °l-g-*M ^-SHM 

^€ tfls. 5el°Jf2l 3^-<|J ^ $atr. ^S. 3L3l<y ^4^r ^#^>^> 

^ji aw <3<3 ^^^-(120)^ ^8*1# °l-§-*M ^3 c§^- 
*r ^*fl ^# tfl# zj-zj- S-^r^, on- ^^s.^ ^ s. 

^°fl ^ zfl^l ^# tfl# oj^ofl^^ ojoj^ « 
^W-C ^1210-250^^1 ) . 

f^^s, q a^sii^ 711^(122)^ ^ <g#4 7^xfl ^# tfl# <^ 

^Hl tfl«fl ^ ab ^l^>tri=f(^l210^^1). ^^1 *M1 

tfl# <$#«\} tflgfl z]-z| ^ ^7>sf 14 ef ^ *1^£zl^ & 

^« fiH3:tr. ^ yjofl ^ ^r(C mi )7> oj^ o^o] ^o-ofl 

°lt ^-§-A^ ^ *1^£H^ OAS ^^tr^r. °}7H, <8?fl*l 
l^tfl, thrPixel = SUMCC^) / 400, i=0 n4 ^ ^ , °l^^r <3 
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1020010003422 #^ 2001/12/21 

*M , 31*11 SM^Ml tfltr ^1^:5- ^31*1* ^(efl: thrPixel = 5*SUM(C mi ) / 
100)*Rr «<HH A>-g-^ ^£ flth n ^ <8=*>3^ A ^ al ^ofl 

«ti^JK3skL& 0)^1 ^€ ^^-ir i^Hr ^ 
OilS ^B^H ^ « ^th=h ^HHMi^ RGB 

^ ^-g-Sl&Jl, 8x8x8^1 <#xm7\ ^-§-£l^^-M- ( ^ ^-^lM-, ^^-^ 

^•^^ ^ltb-^ &tr. YCbCr, L*u*v*-f- 4^- ^ ^#°1 ^ ^V-g-€ ^ 
* r Sr 4x4x4 16x16x161- 4°^M1 ^s}-^ <r^# A>-g-^- ^ oicf. o] 

°l*fltt £5r» 7>^# ^ 

tf-§-«fl, ^Fr-(124)fe z^S} §1^£ZL^^- ol-g-^ a] 

(ratio histogram) 7jl^>JI, ^# cfl^- z|- sh£&* ^ sl-i 

21 ^ &*\) *fi^Kr «1 cfl ^1^(^1220^1). °}?A£r ^ 

^SZLig-a- ^l-g-Sl <^V _s=A).o]t}. til §1^£Z1=M ^ 7>xl «^ 

^1^ ^ Sl^f. ^-8: ^ «J(i)^l 2r^# ^31 -6-JL Sl-i 

^rsl ufe HIS ^*Hr ^^m(R[Ci] = [C mi / SUMCQni)]). #*fl 

^ 5r^« 7fl^l tfltf <%^°) ^ y]oj 5}-^^^. 14^ & 

^ l^H ^ 3*Rr ^l^-S ^*Hr a o v ^°m-(R[Ci] = min[(Cmi / 

Cdi), 1]). <^7H, R[Ci]^ «H 3]^Rr mO^r 7M v}^ °] 

"1W. 

4fi 7 -33l ^^-(126)^ t>l &±3- tfl^im 7 ^^1 

tfltf ^^Hl^^ 7^^ii ^^1^. ^^(^O^l). ^ <3^H 
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1020010003422 #^ ^7}: 2001/12/21 

M-H^q-^ a^tN a}^^ ^7)1 "^(bounding box, 

bbRect)» ^^4. 4*1, °1 ^31 37] 1- 71^^.5. s.^*V H7l£] p>i 

3« ^th}. °1 «1 §l^J£zi^ ^Ai cfl^l^ ^ tfl# 

3-4: ^^(convolution^H, ^ 7»z{}7} f-ofl cfl 

*y*\w o } wrs] 37ii- 

255 »K<v/(x-x p ) 2 +0-^) 2 , 



<32> 



f 255 



<33> <^7H ; WRb ^711 ^(bbRectHl 2\n fl-^b bl£- ^ 7^1 ^ 

*>7l ^^14. A $1*HH 7fl^l 7 > ^-§-31^1 tfl^ locS. 

1^1 ^ ^4. locb loc(x,y) = W * p(x,y)S. ^^U, p(x,y)b sj-i 
(x,yHH<>l til *li£ZL*» ^lc], *b 3?ll-^Mi* 5lnl*>cl-. loc(x,y)£l 

2557> SlH^- ^fl-^- 5}&ool, loc &°1 7R> ^^1» 7fl^ 7 > ^^^b 

*lf- ^ ^cf. ^#^>37V Tfl^o^ 37 ] 7l . ^ 7 fl 

31 ^# tfitf cg^Hl tfiSfl Cf# ^-fofl n =L7l tii^-ofl tfl-g-*K£** ^- ^ o}cK 
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1020010003422 2001/12/21 

-<34> tna, ^-^(128)^ ^^^-(iooi- -§-*n ^ <s#4 ^ 

*«$th Srlfr ^H3Sr *fl?M $o.^ f <^ti].^o.S. -gs^ 

<35> ^1230^^1 , ^^-¥-(130)^ £-«°f(128)» ^ 

7l§o.S. ^^-^-(126)^1^ ^€ 7 -33l ^*HH^ *l 

31 ^# tfltf <3^H tflsfl <>l-§-*H ^^-^(^240^^1). 

^^S, -g-*€ ^^MH ^3l7> €^t)*Rr $\*\3. 3* 

£ ^ 5L€- <3^4 ^tfl^ -B-a>s.«- ^Aj-fVcf. -a- 

*}S.7\ n]e) ^Sfl;*] ^^l^l^cf aj-o.^ 7J9*H <g<*o_s. <a^l^l^.cf €- 

<37> ^ e (V)+*A(V) 

[^r«H 2] 



<38> o}7H, D c (x,y)Sl- D t (x,y)*r ^ ^8*1 ^7i-2)- eji^o] ^ 

7>^ 7fl^o]rf. D c (x,y)£r D t (x,y)* 433 H <« *1*MM -*MI*I ^ 

^ <3^S) ^ ^8*1^ ^o] Wr7](B, Brightness), q 

#(H, Hue), ^£(S, Saturation)^. S^sq&^r. 
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-<39> 120° (6-M)/(g+6-2w)+60' , ifr=w' 

//= J 120° (r- M )/(fe+r-2«)+180' , ifg=w 
I 120° {g-uy(r+g-2u)+300° , if b=u 

S = 1 -w/(r+g+6) 
[^*VA1 33 B = (r 2 +g 1 +b 2 y3, 

<40> c^ 7 H, r,g,bxr "S^fe- ^ ^ &°luL, u = min(r ,g, b) ©1 tf. 

<4i> ^Tl^r efl^ltfl, 371, ^(oriented)^ 

gj^^o] ^-^i^l (oriented texture features °l-g-«H ^^r^ 1 }. 
^HMl^r # ^ ^^(v: local variation)^ ^ ^(g: 

local oscillation)^: Tfl^H °1# ^^^14. <S#£| ^7l(B)7 r 

olBl^ ^^<H ^8*1* ^#*Kr c-11 ^$t\.. Z}- fi\-± (m,n)ofl tfl*M , °1 
2L ^ol^ sj-^s-o] oi ji, tfX| 5)-^ (m,n)* f43^ A 

£ k = 0 K-l, [a k = kjr/KM^-gr ^^«r7fl €^f. Yi(-L <i <L)^r 

Sh-H ^7l(B)l- 7>^?lcf. o)^, d . = 
Yi+i - Yi^r °1 y fl^ & ^ °l:£-*Rr ^ #3 *W (gradient)* M-^iflJl, Wi = 

UCOSU W(2L+1)^ 34°J 7>^ f"^7> ^Cf. ^7lA^ Tjl^ u^r 2w < = ^ ^ 
#71 3^ ^^^]rf. OH- oj-g-^ u>s.ol^l^ Aj.^ 8 ^ 7 ^ ^ 

<43> <^7H, ^ ^(v)^ 4oflA-lSl ^ $o_S. *l^t}. 

^, v = ™in(^nolcl-. ^ ^l^(g)^ tifl<l2l ^o](- L <i <L)<H1 trj-E). 
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1020010003422 #^ ^7}: 2001/12/21 

^sfl*^ dj^ n. iHKsignW ti>^^ ^aH, zl ^1^-^ ^y\ 7 \ ^gfl^i oi^s. 

(v)4 ^ ^(g)-i- 2)-^^ ^^1('* = v ^*)7> ^ 

^ 5 £>}- ^-Ol l£^-§- o^^H h £17] ^#^-^>i, e>ols1^.€3 

el ^JlM (hyperbolic tangent) ^AS*] ^ ^3*1^ A 7)} 

*\5L ^-Sr H)^<H ^HJ*1^ 3.7)} 

<44> ' a = tanh(aI»;A 

<45> SIA^ S-^l^m 3.7) «\] 7] nfl^-ofl, <g>£o] ^ 7 ] # ^ 

€■ ^4^S S«i^ #o]^Ai(nl)«l 1/2 *>>-§-), cfA] z}- ^iS] Qj^c^ 

♦ ^ ^ "cH^S ^Cf. oj^Tfl ^ ^*fl*lfe HJ^o] 



<46> 



ti = tanhfalMC'O 1 ! 



<47> Q6\) 7J- &\^0] -1^*1 ^7)?)} ^Cf. 

<48> #^Sr tifsi ^J-oi bji^oi yf^-AS., ^g-sH *l^r 

7lsl» ^ ^ JH3*1 ^*MJ-<q (feature metric)* 

^2\*}X) ^cf. Afl ^5] xfl^fl JL^^<?1 ^ 

7^e]l- ^>7l BHS ^ ^ 7>XlJ7 Ajj nflE 

^(metric)* ^M^rS^f. 
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1020010003422 #^ «J*>: 2001/12/21 

-<49> i. <g<3 ^6fl ojol ^^-(Hue)^r ^(Brightness) 4 ^i(Saturat ion)Ji 

<50> 2. ™V<% ^5.(Brightness)7} 0*\] 7}v}${x)t&, 

(HueWM- ^(Saturations #31 SH ^-^H 
<5i> 3. nvo^ ^£(Saturation)7> 0^1 7 r *r$M ^ ( 3J ^ ) , 4j#(Hue)£r & 

<52> ^ DflE^ o. c^-g- 734 :£ol q-Ej-vflcf. 

<53> D^V) = ^|5(x)-S(>)|+^min(5(^),5(>)))(aS+6)5|//(x)-/f(>)| 

73 + J F J? (5)5|5(x)-5Cv)| 

<54> o^ 7l ^ f X)Y ^ aJ] s.^ ^iflo] ^ ^o^, B ( • ), H( * ), S( * ^ 

^^Hl ^<H*! 33 fl£L, ^nj^ji, ^,S±± B(x),B(y)^ 

S(x),S(y)3 ^^^o]^ ( k B) a, F H ( * ), F s ( 0 )fe ## # 

<55> 7^ Afl nflM^ tflafl^ 0.3. J5L€- ^ JL-E- <^ ^ ^ 

^iflH ^3 ^t^* fe^ ^ 54^. 

<56> a a 



£>(*,>>) = D BHS (x,y) X 1 .0+— 7 - 



[^^j-Al 3] « v a " sV min(S(x)^B(»)/256+p 1.0+p 

<57> <^7H. a, Pfe ^014. 
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1020010003422 %:^ 2001/12/21 

# T L *|-7l ^tt ^^<H TlBl (texture metric W *\ °l-g-€4. 

<59> «sr K 

<60> X^ S^^l ^#ifl£| JjL 3°!^, <O0<*|. *>0- x ^ 

y3 ^*M^, Zf 4^ 371 oil ^43^ Til^oicf. 

<61> 4^1 £ 1 £ 2t %^*>^ ( <$^r ^^(130)^ 711 ^€ e7l 

*M Tjj^ cgo^c} ^f) = ^tt^fC ^1250^7^1). djaj- al^ol 

<62> q*H ^^-(140)^r <8#3r 7 J)*)1 cg^ol ^fl^> 

^ cfl^v <s#<q 3^-' £4 <3##3 "E-Zt afl*l 

<>l-g-*M *}*ll <g-5Mr ^tr4(*1l260#7fl). Tfl^fl cfl 

ZL^^l grO_l£ ^1200^7^HA-1 Cf-g- 7fl^ tfl^ ^tr4. 

<63> £3^£ 2°H*1 ^ tifl^l ^at ol^-fK Tfl^l c§o3 £3 ^3 

#S.-f*)Eo-|4. £ 3^ %V^>^, °]^^ 711^(142)^ ^i, 

€ ^ €^fl*Rr 74 O.^ C$Ol «^ Tfl^l tfl 

^> ^^Hl tfltl- ^ ^14 <3^* ^^^4(711300^:741). ^^ofl « 

^ <a^^ 711^4(711310^711). 
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- 1020010003422 #^ 2001/12/21 

-<64> o]^ ej^o. «^ eg 3 oil eflo]^ ^*>JL, 5)1 

#^ Sfl# ^^#01 A^S o]^^>JI &fe*H cfltb ^iL# 14^^ SM^. 

^tfl, -£ 4<HH ( a )^ ^ «3#-§r, (b)fe <33 M-El-^tf. £ 4 

<b)# S-^S <3^M ell oil- ^E)^ oicf. £ 5tt 51 4(b) 

<H1 tfltV %^ M-El-^4. z]- J3_4iir £M $13 

1^ 0^ ^ ^Hr4. £ 5*1H, ^ 

tfl, ^ 29\ 3^r >HS. <8 3*1 5.5., .£.^(2,3)^ 1^1 Sif-g; 

#JL, 2^ °J<^ 4^ *]S- °J^M £-5^ <3°4°lH.S, JS-^ 

(2,4Kr OS] ^ ^cf. ol^ ^-ol, ^4 <ioil zfzj-s] °J<^H tfl^> 

^ 511 oil- ^Stf t^, °J^# .S-dioil 1-4 OAS M-B^o. 

<65> chg-«H|, tfl-g- <3<* ^^«-(i44)fe 9J3^ *S1# °l-§-*M ^ o] 

^ ^*Rr °J°^4 tfl-§-*Hr ^ 

^320^711). ^ °3^M-?1^ tfl-g- oj^^ y]iil i4Ef^4. 

*Sl^r 7 fl^l tfl# <^#?J^ tiliES)^ °J<*<>1 ^ofl 

<66> £ 6 (a)~(cRr ^ <8#^ ^7> 7fl^il ufl# °J°4^ * 

<67> - 013^ ^^Vcf(£ 6 (a) ^ (b)). 

<68> - ^o^ oJ^Vcq w-^-^ ojo^o} ^ # 7l§O.S ^ 1* 

4(51 6 (c)). 
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, 1020010003422 #^ 2001/12/21 

-<69> - tilS *51ofl^ 7fl^l tflAj- efloU- y}Jr 7 > ^M-34, n^7>\±= 

SL±_2\ ^ OilsL ^cf. £ 6 (c)^l^i xS. ^o] ^ 7 >^ eflo]^- 

SU1014. 

<70> £ 7 (a)~(c)^ ^ °§#2i\ ^€ ^7} 7fl^fl tflAj- ^4 £ 

<7i> - z^s] o]^ ^4(51 7 (a) ^ (b)). 

<72> - <g#«jj «^ ^ofl 44 ^#*g4 ^i£r±(5L 

7 (c)). 

<73> - 7fl*fl ^ tflAj- cgAj-o} ^o]M. u]^ ^MHH *H4€ 

4. £ 7 (c)<HH 3*H tfl^l- 31 °1 1- #2. 4tt &4. 

<74> 0}9\. ^O] U] M ^O} <%SgO) eflol^- OiS^ Tfl^l tflAj- 

<g#4 ^517> ^JL <3<*|* tfl-g-Aj^-i- uflo} tijjn s^lolrf. 

ol&ltb 511 ol ^Jl4 ^^o] ^ ^34 Hj^oJ 

« 7j-^tV ^^a]- HlJE ^o])^ &<>H -^2-*l 

4. 44*1, ^4 <g#4 4 *H#*Rr <3<34 7H V 44£ ^ 

* ^-§-4^ Z»*fl ^# tflAj" ^^-i- ^7} $14. cfl-£ 

^4 eJMl- °l-§-*H tilm ^o] ^sfl^o) - ^Aj-s-^ <^ 

tilJH7l- 4*1# ^4. ojeltb tfl-S-s]^ <3^3 <j^^- 4^4 ^-o) ^3^4. 

<75> (1) ^o] Hi^l-I- 7fl^fl ^% tfl# c^oj eflol^- 
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, 1020010003422 #^ 2001/12/21 

- *\±r t^h ^ ite q-n 

<76> (2) T^e) ^ofl 14^ 3jo] ^^cfl tfl-g-s}^ zfl^l nfl^- 

<77> 5L 8 (a) ^ (b)^r tJbJ ^ ^-E- wis *g^<3] ofl-g. 1+4 1££). 

<78> £ 8 (aHH, 9§<&£\ <3^°1 37fl, ^ tfi# 

<$qo] 47fl«y <^1S &<L^, *]M 39tHH tfl-§- efloll- «]Jl7> Tie) 

<79> cfA], £ 3* 31^(146)^ tfl-g- <^<* ^#«-(i44)^^1 

tfl-8- ^ w>^*>7il, «ls S 31M1 eTi^H ^ <8###^ -M-s* 31 

^1330^31). -R-^KSl^ til HI sS^oi]^ # aj-z^- ^^oflA^ ^ ^( Eu )^. 

^ #A ^1 3*11^ iL^o] ^(M U )S 4Ytt ^^-S. ^^l 
*1 ^*l*Kr ^^Ml &.±S£[ \o) S\5L, tfg- ^^-^1 0^1 ^4. W}S 

*mi^-Ei ^^-4 7_fl*fl tfl# o.a>£(S!, S 2) similarity)^ 

«HM*»« 4^- 10* °l-g-*H ^ - 014. 

<80> 

10] 1 ~ 2 ~ K4 > 

*)1 A4i 3*1 Sh}. S 2 « ^€ "<HH nHMfe ^l^t^l ^eltb °1 

3* 5U4. 
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■<82> #o.S, -fMKE 7fl^(146)^r °1^- < ?17>1- ^-^} 

JK»1340^1), n^nf^ 3*fl eg^-g. ^^tbcf(^l350^1). ^, *W ^ 

t}JL7} 0>}^ 7jl^o]xll- ^tb^. 2)^^-5.5. ^ <3^* ^ 
^Jl, 7j}*|] cg^^- ^eflo^ s}.^ uj-^^l <^^> <3<2]-^ 0^ S^-S ^ 

<83> ^1^77}X1 ^ofl 7fl^l ^1 ZL tg^-fr ^^^Cf. #0. 

S, £ 4^ ^ ^-g-^. S. 9^ ^ qxft ^# tfltf 

<8##£) °fl# M-HHU, £ 10£r ^ ^# tfltf <8-tf#4M ^ ^# 

<84> £ goflA-l, ##<3 ^ <^J-g; V^lfljl, 4-^ 

3 97fl^ ^# tfltf cflolEiHflo)^^- u^^. ^ 

^ <^4H) 7J}*i|» t-)HBHH^ S W-Ei ^^}*>Cf . -?-^^r ^*fl3 

o_ S 7fl^l tfl# cg^-s-^- 7gs.<q r^sj. ^cfls Hfl<l*V ^ 

<85> £ HWH, £ 90fl^^ ^Xfl^ <3^MH ^#5} Tfl^fl <£c^ JiCrj^cf. ^ 

^f^As ^ ^^ofl stg-a aj*fl 7 > ^ sZcf. 

Cf^^^fl ^ <3 A <H *fl-f -fr*}* 
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ojAj-oflA^ ^^fl ^©1, ^Hfl^ -g-^Oj 7l tiV ^fl^ ^ # ^ 

^*Rr ^ *W tflAj- ^Aj- tflofl ^7]]^ 7j}*fl7> -g-*}^ OlTm, 

^ <£^el £4. SL*V, s-^l 

cg^ 7}^*V ojcf. ^#s}jL7> ^ 7fl7fll- if-*!: ^ 

Tfl^l ^ tfltf cgAj-cq 7]l^-n>O.S- ^^o] Tfl^fl ^o] 7>^H ^^1 
diS.^ AlTj-o} ^ot Jtji).7> ojtq-. Sj-TgSJ ol5l*V ^-^Jjlf ^> 

*l) 7lti> SfAj- ^S)-7l ( cfl^ ^<^Aj- ^^ 7l -ofl -B-g-§>7fl o]-g-^ ^ o^cf. 
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1] 

7 -Jj*fl« 5L^*Rr ^ ^ n ££\ ^^Hl 3L*€ ^^11- ^#S>Ji;4 

^ *H8*1* -8-7] ^S] ^ ^71 7fl^fl ^£ tfi>£ 4 

4 «-«*|-aI, o)§ cg^s^ cg^T- ^^fl #7) 7fl^j 

[^T 1 * 2] 

^lnHl 5U<H>H, #7) -g^fe, 

^-71 ^ ^ ^"71 ^# cflAj- ^^-ofl ^«fl Zj-Zf aJ| 
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#7l «1 *}+ILll^&SLS- tfl*J|^ ^ tfl# <8^MH£1 7 -*!*ll ^*1» 

^cH-£ ^4 U)i^<H# iff #7l iHJ*l# °l-g-^H A o V 7l ^ 
^o v 4 -*7l ^# tfl# zj-z}- ^ ^ 

^ 7l$O.S #7l 7*7$ ^x]o\]X\Q) 7JB^] ^ tfl# 

<S^H cfl^fl #7] -HPS*]* o]^>^ ^oe^ ^^Vji, ^ ^*\) ^ 

3*11 -fHr» ##*Kr ^ 5E«-*Rr *}^r 

zfl^l ^ #*j. 

3] 

^2^1 5^*1, #71 7fl*fl ^^Rr, 

#71 <3#ofl 7fl^if 1-^^ ^31 7l^o.s 

n>^aL2f #71 Wl ^l^MZl^^^S Cfl^l^ 7_fl*fl ^ tfl# cg#o} Sj-^i 
^Ir^^H, ^ ^4&°1 ^ ^^Hl ^T^H 3*11 ^^1# &^f>\ 

^ ^ 7J}*11 #^1. 

41 

7112^1 91^, #7] ^^Hr, 

^7} 3*11 ^*HH<5} -g-^ Tfl^l ^% Cfl# C§#ofl tflSfl, #71 ££\ 
ofl i<g-5} 7fl^l- -te^Kr ^7^1 «l"i* 7l^O.S Tj^S} n> 

M-^r <3^« ^#*>J1, H ^^#4.^21 o3#o] <go^ 
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2\yJ-9\ ^Af£f Tfl^H <S<>1#3 An -fHF* ##*Hr 3 

% f^is *m 7 -^l ^# 
5] 

uti sa^i, An <m ^^tt, 

£ *l*fl ^# ^^Hl cfltb 3^" ^4 <3#3 Si 3^ ^1* ^ 31#*Kr 

#7i cfl-g- <3<*hi eT^H ^ ^^-#^>2i -^-A>£i- tii^h ^ <3 

^ £^*Hr ?H4H?-* 3E^Hr 3# ^JLiS. *Rr « . 
[3^* 63 

AA^\ idi* sflo]^- wi^s.^ ^ig. 

A^fe- <y^*Rr 3* *flisM-, ^-f ^12^* ^ 53 -a- ^ 

Sfe 7fl^fl ^ 

*53H fl^W, ^71 tfl-g- o§<*| 
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SI 3 -8 °l-§-*H ¥ cfl-t- ^^8: wis «3L M-B^tfl 

^, ^ ^ tfl-tf <3<3°1 cg^o} ^ 

*H5*a-*n $xw, -s-71 tii-g- <^ 

°i-§-*h ¥ ^##2-^ ^-§- tii in ^^s. M-Bfm 

x^, c^7H wis ^ eflol^- ^J:^ 7># 7>7> 

£ ^HJ*1« 7 -^l ^# tfltf <^6|j 

3# ^is ^ 7fl^i ^* ^i. 

[3^8" 9] 

*fl8^1 tfl-g- °§<* SS^Hr, 

71 51 *JH-§; ol-g-^o^ >a-7l 7pJ- 7}V}^ ^8*1# g±r « 31 

# <8^-§- £3*K3L, ^ tfl-g- o§*Mi n}e} aijn « 

* *fl^^Rr ^$<LS- *}^r 3*H ^1. 

10] 

^ sflo]^- lis, zfl^i cfl# o§#<*) efloi^. a| jr 

ell- zl A^lrS tb ^^.5. ^l . 
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11] 

*13# M^] A *]£- <^*Rr % + *fli3M-, ^-f 

^12^-g: #7l wlm *3lHHsi >Hi^ ^« # #4 « 

#*fl^ Jl^S} ^S. i4fe »^<LS. ^-*Rr 3* ^^-S ^^1 ^# #*]. 

12] 

(a) ^Ml* Ifsfe ^ <g# ^ zz. ^ <3#ofl Tfl^s. 

J27} *}^7 tfl# 7fl^] ^ tfl# OJBE)^ 

(b) <3# ^3*1* <>l-g-*}^ #7l ^ ^ #71 Tfl^l ^ tfl^V cg^V 

Tj^fl ^ Cfl^l- <3#<*jH^ ^O]^ 7 _fl^ <^o} 0-JjL.g. ^Cf^ 

(C) #71 7«^] Cg^Ol ^T-fl^, Jg-^ ^^-u2f Tfl^j ^ tfl 

13] 

3112^<H1 A^H, ^-71 (b) #31*7, 

(bl) #71 ^ <3# ^ #71 7J)*fl ^£ dl^l- c^^-oH cflgfl Zl-Zl- q S^Jg. 

3l#*Kr #31; 
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(b2) #71 A A ^l^SZL^^- <>l-g-SH Hi ^liSZL^^- Tfl^Jl, # 

71 Zl|*q ^# tfltf Zl- Sj-dl^ ^ ^« sfl^>^ Hi 75l^£ZL 

(b3) ^"71 Hi ^l^SZL^^S. tfl*fl^ 7JJ31 ^ cfl^V <^MH<>1 7fl^)l 

21 ^-71 7«^1 rfl^- <g^Kg- zl-zl- ^-W^ #7ll; ^ 

(b5) ;go] c^^o. 7 }-o_ s ^V 7l 7 _fl^ ^HH^l jg.^ 7 fl^| 

tfl-S- ^^ofl cflSfl ^-71 Ol-g-^ol cgo3 o. ^ %^6\) 

451- Tfl^fl <$<Xol #7fl -B-^-l- ^#*Kr #7fl# 3* 7fl 

31 ^# HJ-^ . 
14] 

3113^1 $1*]*), ^7} (b3) #31^, 

(b3-l) 4M g£] <^^H1 t-e^Kr ^4i^2l tJt^I 

7]r-^-S. P>ia.5f ^1-71 Hi §1^SZL^^S rfl^m ^1 ^<fr <3 

^ sMiM-i: ^-i-f-^m #31 ; ^ 

(b3-2) ^l-^t!- ^&°1 7H> e 31*H1 eTi^H 7 -*Ml $1*1* #^*> 
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ltt*9r 15] 

[ ^*M] 

^ f 255 J*W<v/ (*-*,) 2 +(y-.J',) 2 , 
I 0 otherwise 

WR = o.{bs+ibl-bs^^ 

16] 

^U3%H1 Sl<H>H, #71 (b5) 

(b5-l) #71 7fl^)l ^^oflA^ 7fl^l tfl# <g#6j| tfl^fl , #71 

^^1 <3#<*ll 5Lf-€ l:Sl^ a^^l 331 «v^i- 7l§o.^ n> 

tfi-Rr ^*Hz- #7fl; g 

(b5-2) 3#€ ^^1-4 ^ <s#sj £^ <^^#?isi zi-zi-si 

*>HS 7ll#*M ^°1#^ *N ^cdo} ^ o.*.jm. &t£^ cf^l# if-sf^ 
f^AS ^ ^# 
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17] 



<^7H, D c (x,y)^ D t (x,y)^r AA ^ ej^<H Jf-^ 1 *! ^-?_> 

7>^ 31 ^3* ^ 2) 31 ^# 
MJt 1 * 18] 

^12^<H1 $1^^, ^7l ( C ) #7flTr, 

(Cl) #7l £2) ^7} 7fl^l cg^o] ^fl^Kr %<L3, 

S-M ^^1 ^# tfl^ ^^Hl tfl^ ^4 313^ ^1* ^ 7)1a> 

*}$r ; 



(c3) ^"71 tfl-§- ^^ofl -E-Ti^ ^ -fK>£# 7)1#*H ^ A 

n ^*Rr #7)11- if-SRr 3* *fe 7_fl^ 
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191 

*fll8*J-of| 91°!*], ^7} (cl) #31^, 

^^V^i, 21) o)^- igjr^ ^ ego] 

l-oi a^s. oi^*>ji sHr*H tfltb ^iL» $13^ *3HsL q-EH^H, «^ 3" 

^AS S}^ ^1 W 0 V^. 

203 

^118^1 S^i, >^7l ( C 2) ^1^, 

^, ^ ^7> 7J>*fl ^ cflAV ^ctjo] c^^oj ^ 

31 ^# . 
21] 

^118^] ^7] ( C 2) #31^, 

<>l-g-^ ¥ tfl-l- <3^* tils lis M-^ 

£ ^3*1* 3Hr ^# tfl# ^^-21 «^ o^ofl 3r«H ^-«fl^m 

^ f^AS 7J«*fl ^# « 0 >^. 

22] 

^121*^1 SU^i, Aj. 7l (c2 ) #7^, 
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7^ <>l-g-*H #7] 7># 7>7}£ <^ ^HJ*1« ^ 7fl^)l ^ tfl 

# ^*}5L, ^ cfl-g- ^^ofl nq-ef. tilJE 

* *ti^*Rr 3* ^A5L *>fe ^# 

23] 

#Jl#* *3°-S, *N tfl^- ^5: 
is. *H ^€ «°1H, tfl-§-*Rr Sfl# <^#?>^ 71 

H iL4i#3. ^ ^HJj°3. Tfl^fl 

24] 

*H20*J- Sfe *i|21^1 5a<^1, ^-71 ( C 3) #3HH ^-a>3E(Si S 2 )fe 

*H*S^, 

[ 

<*J7H, <813 Zj- <?l^Rr *1U3M-, S13*>*1 

^ ^12^ 5>-|r nfl, E u £r *]M # ^ «<HH£l ^1^ ^# 

, M u ^ # ^ ^1 g*||<*l jg.^ ^ # ^ vj-Ejofl^, E t ^ 4«4M<q 
^r#, M t fe wis ^* z^zj- uJ-EHJfe- ^-g- a^o s 

S}^r o 0 V^. 
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